Abstract: An experiment on seed quality enhancement of common bean (Phaseolus vulgaris L.) var. S 9 (local) was conducted at the department of seed science and technology, OUAT, Bhubaneswar during 2013-14 by use of three biocontrol agents viz. Trichoderma viride, Trichoderma harzianum, Pseudomonas fluorescence. Seeds were bioprimed with the biocontrol agents at 40, 50 and 60 % concentration for 4,8,12 and 16 hours of soaking. Seeds were also hydro primed for 4,8,12 and 16 hours. Unprimed dry seed resulted in germination (69 %), shoot length (27.5 cm), root length (14 cm), seedling dry weight (1.71g), SVI-I (2859.2), SVI-II (118.0) and speed of germination (5.8) while hydro primed seeds resulted in germination (72%), shoot length (31.9 cm), root length (15 cm), seedling dry weight (1.80 g), SVI-1 (3375.9) SVI-II (129.8) and speed of germination (6.7). Trichoderma harzianum at 40% concentration and for 4 hours of soaking resulted enhancement of above quality parameter like 13.0 % in germination, 21.1 % in shoot length, 20.7 % in root length, 31.6 % in seedling dry weight, 36 % in seedling vigour index-I, 48.1 % in seedling vigour index-II and 58.6 % in speed of germination over unprimed seeds. Bio priming with P. fluorescence ( at 40% concentration and for 4 hour) closely followed and at par with best treatment with 11.6 %, 18.2 %, 16.4 %, 30.4 %, 30.7 % and 56.9 % enhancement of above mentioned quality parameters, respectively.
INTRODUCTION
Common bean (Phaseolus vulgaris L) is an important vegetable crop, which contains many nutritional benefits. The quality of seed alone is known to account for at least 10-15% increase in the productivity. However, lack of quality seed continues to be one of the greatest impediments to bridging the vast yield gap. Therefore, to approach the potentially realizable yield of a cultivar, production and distribution of quality seed is essential. Seed priming is a quality enhancement technique for rapid uniform germination of seeds and optimum plant stand in the field. This technique is often used as a seed invigoration treatment for improving germination and vigour in low vigour lots. Hence, it appears to reverse the detrimental effects of seed deterioration (Srinivasan et al., 2009) .Biopriming is one of seed priming technique which was found to enhance seed quality parameters in common bean. It is recently used as an alternative method for controlling many seed and soil borne pathogens. Biological seed treatments provide an alternative to chemical control with additional benefits of induced diseases resistance, ecofriendly nature and sustainable diseases management. (Warren and Bennet, 2000) . Beneficial effects of biopriming on seed quality enhancement and yield of different pulse crops have been studied ( Yadav et al.,2013) . However, such information also found very limited in common bean (Fath El-babet al.,2013) . Hence, an attempt has been made in this experiment to identify the most effective bio control agents and effective technique of bio priming and also to evaluate the effect of bio priming techniques on seed quality parameters in common bean which will ultimately help in enhancing its yield.
MATERIALS AND METHODS
An experiment on seed quality enhancement through biopriming in common bean (Phaseolus vulgaris. (ISTA, 1999) .Speed of germination was calculated on the basis of no. of seed germinated on each day from total seed used for germination test, until no further germination occurred and by using formula (Sen and Ghosh, 1999) .Seedling length was measured and mean seedling length was expressed in centimeter and the mean dry weight of seedlings was recorded and expressed in grams. (AOSA, 1983) .Bioprimed and hydro primed seeds were compared with unprimed seeds for their quality parameters viz, germination, seedling root and shoot length, seedling dry weight, seedling vigour index -I and II and speed of germination index based on sample size of 200 seeds for each test. The seed lot showing the higher seed vigour index is considered to be more vigorous .The formula for calculating SVI-I and SVI-II as described by (Abdul-Baki and Anderson, 1973) were : Seedling Vigor index I = Germination% × Seedling length Seedling Vigor index II = Germination% × Seedling dry weight Duration of soaking was fixed at four hours which was found most suitable and also 40% concentration was fixed. The seeds were soaked in double the volume of suspension of biocontrol agents for 4 hours followed by drying to original moisture content. Then the seeds are subjected to germination test, vigour test, speed of germination test. The data were analyzed individually as per the standard analysis of variance (ANOVA) technique using Completely Randomized Design CRD.
RESULTS AND DISCUSSION
The experiment conducted to determine the optimum period of soaking in water/suspensions of biocontrol agents revealed that the benefit of priming was highest at four hours of soaking and seed quality parameters like germination, shoot length, root length, vigour index, and speed of germination index got reduced with increase in soaking period. Similarly the benefit of priming was highest at 40% concentration as compared to 50% and 60% concentration. Unprimed dry seed resulted 69% germination, 27.5 cm shoot length, 14cm root length, 1.71g seedling dry weight, (2859.2) SVI-I, (118.0) SVI-II and (5.8) speed of germination ( 6, 18.2, 16.4, 30.4, 30.7 and 56.9 % enhancement of quality parameters, respectively. Soaking of seeds more than 8 hours had negative impact on seed quality with reduced values. The seeds of pulse crops like cowpea, beans are prone to imbibitions injury; hence a safe period of soaking in priming medium is necessary. Reports of earlier workers have indicated four to eight hours soaking suitable for the bean and related crops (Golezani et al.,2010 , Shah et al., 2012 , Fabunmi et al.,2012 found maximum priming hours was four hour for one variety and six hour for another under early moisture stress condition and concluded that varieties of same crop might require varied priming hours. But Golezani et al. (2010) could not find significant interaction of priming duration into cultivars of pinto bean where seven hours was optimum for all cultivars. Moosavi et al. (2012) suggested eight hour seed hydropriming of soybean seeds optimum for achieve maximum plant height, grain yield, oil content, dry weight and germination %age. Selection of a priming method is important in harnessing the benefits of priming; the best methodology may vary with crop species. (Nirmala and Umarani, 2008) . Hydropriming for 12 hours and solid matrix priming for 24 hour was found to significantly increase seed quality and marketable yield of okra (Sharmaa et al., 2014) indicating that duration of soaking may vary with priming methods. Concentration of bioagents higher than 40% did not produce significantly higher results. From the study it was concluded that biopriming of bean seeds with T. harzianum or P. fluorescence 40% concentration for 4 hour can significantly enhance seed quality.
Biopriming is often found better than hydro priming and unprimed seed as it has added advantage of controlling seed and soil borne pathogens and plant growth promoting effects. Bioprimed seed showed higher germination and better plant growth as compared to control and combinations comprising Trichoderma with other bioagents showed better results in chickpea and rajma. (Yadav et al., 2013) . Karthika and Vanangamudi (2013) found higher values of speed of germination, root length and shoot length, dry matter production and vigour index over control by biopriming of maize seeds with Azosphirillum (20%) and Phosphobacteria (20%) for 12 hour.
Conclusion
It can be concluded from the present investigation that farmers in the state are using low quality seeds which need to be treated before sowing for quality enhancement. Biopriming of seeds with Trichoderma harzianum and Pseudomonas fluorescence 40% concentration for 4 hours enhance the seed quality parameters. Biopriming of seeds with Trichoderma harzianum for 4 hours of soaking gave better result in terms of germination (78 %), seedling length (50.2 cm), seedling dry weight (2.25 g), SVI-I (3889.6), SVI-II (174.7) and speed of germination index (9.2). Also using 40 % % concentration of Trichoderma harzianum resulted germination of 79 %, shoot length of 34.6 cm, root length of 18.1 cm, seedling dry weight of 2.26 g, SVI-I of 4160.7 and SVI-II of 178.50 and speed of germination index of 9.2 in common bean variety S 9. Hence, it can be inferred that Trichoderma harzianum at 4 hours of soaking and at 40 % concentration was found best enhancing seed quality parameters in common bean. Abdul-Baki, A. A. and Anderson, J. G.(1973) . Vigour deter- 
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